General Considerations: Unless otherwise stated, all manipulations were carried out under an atmosphere of purified nitrogen in a Vacuum Atmospheres Corp. glovebox or with a double manifold vacuum line using standard Schlenk techniques. All glassware was dried at 150 ºC for 12 h prior to use. Solvents were dried by passage through a column of activated alumina under nitrogen pressure and degassed by sparging with dry nitrogen. CD 2 Cl 2 was distilled from CaH 2 under nitrogen and stored over 4 Å molecular sieves prior to use. NMR spectra were recorded with Bruker AVB-400, DRX-500, AV-500 or AV-600 spectrometers, and chemical shifts are referenced to residual NMR solvent peaks ( 1 H and 13 C), PhCF 3 ( 19 F), or H 3 PO 4 ( 31 P). Elemental analyses were performed at the College of Chemistry Microanalytical Laboratory, University of California, Berkeley. X-ray structural determinations were performed at CHEXRAY, University of California, Berkeley on Bruker SMART 1000 or SMART APEX diffractometers. Melting points were obtained using a Thomas-Hoover Unimelt Capillary Melting Point Apparatus and are uncorrected. UV-Vis data were recorded using a Varian Cary 50 Bio UV-Vis Spectrometer using a Quartz cuvette with a 1 mm path-length. GC/MS analysis was conducted using an Agilent 6890N GC system equipped with an Agilent DB-5MS column (30 m x 0.25 mm, 0.50 µm film).
The reagents (Me 2 S)AuCl 1 and PhICl 2 2 were prepared according to literature procedures and stored in the dark at -20 ºC when not in use. The gold phosphine complexes dppm(AuCl) 2 3,4 dppp(AuCl) 2 4 and Ph 3 PAuCl 5 were prepared by reacting stoichiometric amounts of the appropriate phosphine at room temperature (20 ºC) with (Me 2 S)AuCl in CH 2 Cl 2 followed by filtration, concentration in vacuo, washing with diethyl ether and drying in vacuo. The complex Ph 3 PAu(4-F-C 6 H 4 ) was prepared according to the published procedure 6 . Other reagents were purchased from commercial suppliers and used as received.
N,N-Bis(diphenylphosphino)methylamine:
To a suspension of methylaminehydrochloride (150 mg, 2.2 mmol, 1.0 equiv) and N,Ndiisopropylethylamine (1.2 mL, 6.6 mmol, 3.0 equiv) in CH 2 Cl 2 (10 mL) was added diphenylchlorophosphine (1.1 g, 0.9 mL, 5.0 mmol, 2.3 equiv) dropwise at 20 ºC. The resulting reaction mixture was stirred for 14 h, after which time the solvent was removed in vacuo. Diethyl ether (3 x 5 mL) was added to extract the ligand from the insoluble ammonium salt. The ether washes were combined by passage through a short plug of basic alumina. The combined washes were then passed through two more sequential basic alumina plugs and then concentrated to dryness to yield the desired compound as a white powder (650 mg, 74 %). Spectroscopic data are in agreement with those values previously published.
1,1-Bis(diphenylphosphino)methane) bis(4-fluorophenylgold) (8):
To a cold (-78 ºC) suspension of dppm(AuCl) 2 (220 mg, 0.26 mmol, 1.0 equiv) in THF (6 mL) was added 4-F-C 6 H 4 MgBr (1.0 M in THF, 1.6 mL, 1.6 mmol, 6.2 equiv) dropwise with stirring. The resulting homogeneous solution was stirred at -78 ºC for 30 min, then warmed to 0 ºC and stirred for 1 h. The reaction was quenched at 0 ºC with sat. aq. NH 4 Cl and benzene (5 mL) was added. The layers were quickly separated and the aqueous layer was extracted with additional benzene (2 x 5 mL). The combined organic layers were dried over MgSO 4 , filtered and concentrated to dryness in vacuo. The residue was washed with diethyl ether (5 mL) and dried to afford 8 as a white solid (190 mg, 75 %) . Crystals suitable for X-ray diffraction were grown by layering a saturated CH 2 Cl 2 solution with hexanes.
1 H NMR (CD 2 Cl 2 , 500 MHz, δ) 6H), 4H), 10H), 4H), 6.84 (t, J = 5Hz, 4H), 3.70 (t, J = 10 Hz, 2H Kinetic Experiments: Kinetic experiments were performed using NMR techniques on a Bruker DRX-500 spectrometer equipped with a 5 mm Z-gradient broadband probe. A reported rate constant represents the average of two or more experiments. An NMR tube was charged with 0.3 mL of a 0.027 M stock solution of (containing 0.016 M PhCF 3 NMR standard) and sealed with a rubber septum, which was secured using Teflon tape. The NMR tube was then taken out of the glovebox and immersed in liquid nitrogen to freeze the solution (Caution: the tube must be sealed well to prevent condensation of O 2 in the cooled tube). To this frozen sample was added 0.2 mL of a 0.041 M stock solution of PhICl 2 in CD 2 Cl 2 via syringe (final volume: 0.5 mL). After the addition was complete, the NMR tube was immediately transferred to a dry ice/acetone bath and allowed to warm to -78 ºC. The tube was shaken to ensure mixing and then quickly transferred into the probe which was precooled to the desired temperature. The temperature of the probe was calibrated using a CH 3 OH standard. The production of 4,4'-difluorobiphenyl was confirmed by GC/MS and by comparison to the 19 F chemical shift of an authentic sample in CD 2 Cl 2 .
9
NMR spectra were phased and integrated using Bruker TopSpin software. Experimental kinetic data was analyzed and plotted using Kaleidagraph v. 4.0 and modeled using Mathematica v. 9.0.1. Figure S12 . Plot of observed rate constants (k obs ) at -52 ºC against initial [3] showing first-order behavior for the decay of 3. Figure S13 . Plot of observed rate constants (k obs ) at -12 ºC against initial [6] showing first-order behavior for the decay of 6. Figure S14 . Plot of rate constants (k) at -52 ºC against initial [9] showing first-order behavior for the decay of 9 () and 10 (n). 
Kinetic Modeling of Reductive Elimination from 4
For the following reaction (under pseudo-first order conditions):
The lower limit for the rate constant (k 3 ) for the reductive elimination of 4 was calculated with the assumption that the [4] max ≤ 200 µM (experimentally-determined lower limit of detection of Bruker DRX-500 for 19 F nucleus). [3] , where
Here,
Wolfram Mathematica 9 was used to solve for k 3 under the condition that [4] max ≤ 200 µM.
Alternatively, we can assume that [4] satisfies steady-state conditions:
The steady-state approximation therefore assumes that [4] = [4] max when t=0. We set the same condition as above ([4] max ≤ 200 µM) at t=0 to solve for the lower limit of k 3 .
As above,
All predicted expressions were modeled to data using Wolfram Mathematica 9, using the following scenario (two irreversible steps):
Derivation of [9] (t) from rate law: Figure S20 . [9] versus time, with fitted model (blue line).
Derivation of [10](t) from rate law:
[10] versus time, with fitted model (blue line).
Derivation of [(p-F-C 6 H 4 ) 2 ](t) from rate law:
Figure S22. [(p-F-C 6 H 4 ) 2 ] versus time, with fitted model (blue line). d [(p-F-C 6 H 4 ) 2 )] dt = k 2 [10] = k 2 [ k 1 [9] 0 k 2 ! k 1 (e !k 1 t ! e !k 2 t ) + [10] 0 e !k 2 t ] d [(p-F-C 6 H 4 ) 2 )] dt = k 1 k 2 [9] 0 k 2 ! k 1 (e !k 1 t ! e !k 2 t ) + [10] 0 k 2 e !k 2 t " d [(p-F-C 6 H 4 ) 2 # ] = ( k 1 k 2 [9] 0 k 2 ! k 1 (e !k 1 t ! e !k 2 t ) + [10] 0 k 2 e !k 2 t # )dt [p-F-C 6 H 4 ) 2 ] = k 1 [9] 0 k 2 ! k 1 e !k 2 t ! k 2 [9] 0 k 2 ! k 1 e !k 1 t ! [10] 0 e !k 2 t + C [p-F-C 6 H 4 ) 2 ] = [p-F-C 6 H 4 ) 2 ] 0 when t = 0 [p-F-C 6 H 4 ) 2 ] 0 = k 1 [9] 0 k 2 ! k 1 ! k 2 [9] 0 k 2 ! k 1 e ! [10] 0 + C = [9] 0 k 1 ! k 2 k 2 ! k 1 ! [10] 0 + C [p-F-C 6 H 4 ) 2 ] 0 + [9] 0 + [10] 0 = C [(p-F-C 6 H 4 ) 2 )] = ( k 1 [9] 0 (k 2 ! k 1 ) ! [10] 0 )e !k 2 t ! k 2 [9] 0 k 2 ! k 1 e !k 1 t + [9] 0 + [10] 0 + [(p-F-C 6 H 4 ) 2 )] 0
X-ray diffraction details
A colorless block 0.10 x 0.05 x 0.05 mm in size was mounted on a Cryoloop with Paratone oil. Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-todetector distance was 40 mm and exposure time was 10 seconds per frame using a scan width of 0.5°. Data collection was 100.0% complete to 25.00° in θ. A total of 107338 reflections were collected covering the indices, -21<=h<=21, -13<=k<=13, -19<=l<=19. 31203 reflections were found to be symmetry independent, with an R int of 0.0554. Indexing and unit cell refinement indicated a C-centered, monoclinic lattice. The space group was found to be C2/c (No. 15). The data were integrated using the Bruker SAINT software program and scaled using the SADABS software program. Solution by direct methods (SIR-2011) produced a complete heavy-atom phasing model consistent with the proposed structure. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares (SHELXL-97). The Crystallographic Information File (.cif) has been deposited in the Cambridge Structural Database; Reference Number CCDC 955222.
CheckCIF alerts: The crystal was twinned, resulting in a low ratio of unique:observed reflections. The alerts related to the Hirshfeld tests are a result of thermal movement of the phenyl rings. Figure S23 . ORTEP representation of 5. Thermal ellipsoids are set at 50% probability and hydrogen atoms are removed for clarity. Atoms are color-coded: carbon (grey), fluorine (yellow), gold (gold), phosphorus (orange), nitrogen (blue). (2) 3759 (1) -939 (2) 7226 (1) 16 (1) C (3) 4224 (1) -1605 (2) 7894 (1) 26 (1) C (4) 3997 (1) -2692 (2) 8116 (1) 30 (1) C (5) 3292 (1) -3108 (2) 7660 (1) 30 (1) C (6) 2814 (1) -2487 (2) 6993 (1) 27(1) C (7) 3053 (1) -1408 (2) 6787 (1) 22 (1) C (8) 3682 (1) 3301 (2) 6095 (1) 17 (1) C (9) 3207 (1) 3668 (2) 6576 (1) 25 (1) C (10) 2499 (1) 4188 (2) 6178 (2) 36 (1) C (11) 2272 (1) 4302 (2) 5294 (2) 35 (1) C (12) 2726 (1) 3930 (2) 4802 (1) 31 (1) (17) 6024 (1) 2673 (2) 4750 (2) 40 (1) C (18) 5858 (2) 3629 (3) 5124 (2) 81(1) C (19) 5418 (2) 3596 (3) 5687 (2) 85 (1) N(1) 5000 3243(2) 7500 18(1) F (1) 3063 (1) -4172 (1) 7880 (1) 43(1) P (1) 4534 (1) 2461 (1) 6607 (1) 17 (1) Au (1) 4169 (1) 648 (1) 6941 (1) 17 (1) 0.9800
0.9800 C(2)-C (7) 1.382(3) C(2)-C (3) 1.393(3) C(2)-Au (1) 2.0689(19) C(3)-C (4) 1.393(3) C(3)-H (3) 0.9500 C(4)-C (5) 1.364(3) C(4)-H (4) 0.9500 C(5)-F (1) 1.369(2) C(5)-C (6) 1.373(3) C(6)-C (7) 1.384(3) C(6)-H (6) 0.9500 C(7)-H (7) 0.9500 C(8)-C (9) 1.382 ( (18) 0.9500 C (19)-H(19) 0.9500 N(1)-P (1) 1.7040(13) N(1)-P (1)#1 1.7040(13) P(1)-Au (1) 2.2953(5) Au(1)-Au (1)#1 3.0357(2)
116.69(18) C(7)-C(2)-Au (1) 124.57(14) C(3)-C(2)-Au (1) 118.73(14)
118.9
118.6(2) C(4)-C(5)-C (6) 121.6(2) F(1)-C(5)-C (6) 119.9(2) C(5)-C(6)-C (7) 118.9(2) C(5)-C(6)-H (6) 120.5 C(7)-C(6)-H (6) 120.5 C(2)-C(7)-C (6) 122.2(2) C(2)-C(7)-H (7) 118.9 C(6)-C(7)-H (7) 118.9 C(9)-C(8)- C(13) 118.94(18) C(9)-C(8)-P (1) 119.54(14) C(13)-C(8)-P (1) 120.79(15) C(8)-C(9)-C(10) 120.7(2) C(8)-C(9)-H (9) 119.7 C(10)-C(9)-H (9) 119.7 C(11)-C(10)-C (9) 118.8 (2) (1) 68 (3) 15 (2) 28 (2) 0 -12(2) 0 C (2) 19 (1) 14 (1) 16 (1) 3 (1) 7 (1) 1 (1) C (3) 19 (1) 33 (1) 28 (1) 3 (1) 11 (1) -2(1) C (4) 29 (1) 31 (1) 32 (1) 11 (1) 13 (1) 6(1) C (5) 41 (1) 18 (1) 39 (1) 3 (1) 25 (1) -3(1) C (6) 26 (1) 28 (1) 32 (1) -6(1) 13 (1) -5(1) C (7) 28 (1) 20 (1) 20 (1) 4 (1) 10 (1) 4 (1) C (8) 16 (1) 17 (1) 15 (1) 2 (1) -1(1) -7(1) C (9) 19 (1) 34 (1) 21 (1) 4 (1) 3 (1) 2 (1) C (10) 20 (1) 46 (2) 41 (2) 5 (1) 9 (1) 3 (1) C (11) 24 (1) 32 (2) 35 (1) 8 (1) -12(1) -2(1) C (12) 40 (1) 26 (1) 18 (1) 11 (1) -4(1) -3(1) C (13) 29 (1) 20 (1) 16 (1) -1 (1) 3 (1) -6(1) C (14) 18 (1) 28 (1) 20 (1) -7(1) 6(1) -6(1) C (15) 61 (2) 26 (1) 34 (1) 6 (1) 24 (1) 15 (1) C (16) 74 (2) 46 (2) 51 (2) 10 (1) 40 (2) 31(2) C (17) 26 (1) 61 (2) 37 ( (18) 117(3) 66 (2) 98 (3) -45 (2) 90 (2) -64(2) C (19) 140(3) 42 (2) 123 (3) -52 (2) 115 (3) -52(2) N (1) 21 (1) 13 (1) 13 (1) 0 -4(1) 0 F (1) 56 (1) 26 (1) 56 (1) 8 (1) 29 (1) -8(1) P (1) 17 (1) 16 (1) 16 (1) -2(1) 2 (1) -2(1) Au (1) 17 (1) 16 (1) 15 (1) -1(1) 2 (1) -1(1) ________________________________________________________________________ Figure S24 . ORTEP representation of 8. Thermal ellipsoids are set at 50% probability and hydrogen atoms are removed for clarity. Atoms are color-coded: carbon (grey), fluorine (yellow), gold (gold), phosphorus (orange), nitrogen (blue).
A colorless block 0.10 x 0.1 x 0.05 mm in size was mounted on a Cryoloop with Paratone oil. Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-to-detector distance was 60 mm and exposure time was 5 seconds per frame using a scan width of 0.4°. Data collection was 100.0% complete to 25.00° in θ. A total of 107338 reflections were collected covering the indices, -19<=h<=19, -10<=k<=12, -21<=l<=21. 2841 reflections were found to be symmetry independent, with an R int of 0.0268. Indexing and unit cell refinement indicated a C-centered, monoclinic lattice. The space group was found to be C2/c (No. 15). The data were integrated using the Bruker SAINT software program and scaled using the SADABS software program. Solution by direct methods (SHELXL-97) produced a complete heavy-atom phasing model consistent with the proposed structure. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares (SHELXL-97). The Crystallographic Information File (.cif) has been deposited in the Cambridge Structural Database; Reference Number CCDC 955221. Table S8 . Atomic coordinates ( x 10 4 ) and equivalent isotropic displacement parameters (Å 2 x 10 3 ) for msw02114. U(eq) is defined as one third of the trace of the orthogonalized U ij tensor. ________________________________________________________________________ x y z U(eq) ________________________________________________________________________ C (1) 10000 23(3) 2500 21(1) C (2) 10576 (1) 4544 (2) 3674 (1) 19 (1) C (3) 10872 (1) 5316 (2) 3140 (1) 21 (1) C (4) 11306 (1) 6419 (2) 3332 (1) 24 (1) C (5) 11444 (1) 6754 (2) 4071 (1) 24 (1) C (6) 11184 (2) 6047 (2) 4622 (1) 24 (1) C (7) 10754 (1) 4938 (2) 4412 (1) 22 (1) C (8) 8366 (1) 1042 (2) 2408 (1) 16 (1) C (9) 8056 (1) 2164 (2) 2092 (1) 18 (1) C (10) 7317 (2) 2179 (2) 1585 (1) 23 (1) C (11) 6887 (2) 1077 (2) 1402 (1) 25 (1) C (12) 7192 (2) -43 (2) 1714 (1) 24 (1) C (13) 7929 ( (14) 9147 (1) 36 (2) 3817 (1) 16(1) C (15) 8472 (1) 382 (2) 4175 (1) 18 ( (17) 8796 (1) -1260 (2) 5079 (1) 22 (1) C (18) 9479 (1) -1592 (2) 4736 (1) 22 (1) C (19) 9653 (1) -955 (2) 4108 (1) 20 (1) F (1) 11879 (1) 7833 (1) 4263 (1) 36 (1) P (1) 9356 (1) 998 (1) 3035 (1) 15 (1) Au (1) 9964 (1) 2900 (1) 3364 (1) 15 (1) 0.9900
0.9900 C(2)-C (7) 1.386(3) C(2)-C (3) 1.405(3) C(2)-Au (1) 2.056(2) C(3)-C (4) 1.392(3) C(3)-H (3) 0.9500 C(4)-C (5) 1.367(3) C(4)-H (4) 0.9500 C(5)-C (6) 1.365(4) C(5)-F (1) 1.370(3) C(6)-C (7) 1.399(3) C(6)-H (6) 0.9500 C(7)-H (7) 0.9500 C(8)-C (9) 1.391(3) C(8)-C (13) 1.394(3) C(8)-P (1) 1.822(2) C(9)-C(10)
1.395(3) C(9)-H (9) 0.9500 C(10)-C (11) 1.385(3) C(10)-H(10) 0.9500 (1) 21 (2) 16 (2) 28 (2) 0 10(1) 0 C (2) 16 (1) 15 (1) 24 (1) -1 (1) 2 (1) 2 (1) C (3) 23 (1) 20 (1) 20 (1) -3 (1) 4 (1) -1(1) C (4) 25 (1) 22 (1) 26 (1) 2 (1) 6 (1) -3(1) C (5) 19 (1) 16 (1) 35 (2) -5 (1) 1 (1) 0(1) C (6) 27 (1) 26 (1) 20 (1) -6 (1) 1 (1) 1(1) C (7) 24 (1) 21 (1) 21 (1) 4 (1) 5 (1) 2 (1) C (8) 17 (1) 19 (1) 14 (1) 0 (1) 5 (1) 0(1) C (9) 21 (1) 16 (1) 18 (1) -1 (1) 7 (1) 1 (1) C (10) 27 (1) 23 (1) 19 (1) 4 (1) 3 (1) 7 (1) C (11) 24 (1) 34 (2) 16 (1) -2(1) -3 (1) 2 (1) C (12) 28 (1) 24 (1) 20 (1) -2 (1) 1 (1) -5(1) C (13) 26 (1) 17 (1) 17 (1) 1 (1) 2 (1) 1(1) C (14) 16 (1) 14 (1) 16 ( (15) 18 (1) 18 (1) 19 (1) -1(1) 1(1) 1(1) C (16) 22 (1) 26 (1) 17 ( (17) 26 (1) 24 (1) 16 (1) 3 (1) 1 (1) -5(1) C (18) 25 (1) 20 (1) 20 (1) 4 (1) -1(1) 2(1) C (19) 16 (1) 20 (1) 23 (1) -1 (1) 2 (1) 1 (1) F (1) 42 (1) 24 (1) 43 (1) -10 (1) 4 (1) -13(1) P (1) 15 (1) 13 (1) 17 (1) 0 (1) 3 (1) 0(1) Au (1) 16 (1) 14 (1) 16 (1) 0 (1) 3 (1) -1(1) _______________________________________________________________________ Figure S25 . ORTEP representation of 11. Thermal ellipsoids are set at 50% probability and hydrogen atoms are removed for clarity. Atoms are color-coded: carbon (grey), fluorine (yellow), gold (gold), phosphorus (orange), nitrogen (blue). A colorless block 0.10 x 0.1 x 0.05 mm in size was mounted on a Cryoloop with Paratone oil. Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-to-detector distance was 40 mm and exposure time was 5 seconds per frame using a scan width of 0.4°. Data collection was 100.0% complete to 25.00° in θ. A total of 107338 reflections were collected covering the indices, -27<=h<=27, -11<=k<=11, -22<=l<=22. 3009 reflections were found to be symmetry independent, with an R int of 0.0247. Indexing and unit cell refinement indicated a C-centered, monoclinic lattice. The space group was found to be C2/c (No. 15). The data were integrated using the Bruker SAINT software program and scaled using the SADABS software program. Solution by direct methods (SHELXL-97) produced a complete heavy-atom phasing model consistent with the proposed structure. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares (SHELXL-97). The Crystallographic Information File (.cif) has been deposited in the Cambridge Structural Database; Reference Number CCDC 955220. CheckCIF alerts: A low-resolution (8.93 Å) reflection (0, 0, 2) was observed with a large ΔF 2 /e.s.d. resulting in the B-level alert. The difference between the observed and predicted was not substantial enough to warrant deletion of the reflection. Table S13 . Atomic coordinates ( x 10 4 ) and equivalent isotropic displacement parameters (Å 2 x 10 3 ) for msw113. U(eq) is defined as one third of the trace of the orthogonalized U ij tensor. _______________________________________________________________________ x y z U(eq) _______________________________________________________________________ C (1) 9678 (1) 5969 (2) 3304 (1) 14 (1) C (2) 9013 (1) 5574 (3) 2552 (2) 22 (1) C (3) 8649 (1) 4331 (3) 2499 (2) 23 (1) C (4) 8976 (1) 3464 (3) 3222 (2) 22 (1) C (5) 9636 (1) 3775 (3) 3981 (2) 23 (1) C (6) 9977 (1) 5037 (3) 4014 (2) 22(1) C (7) 11126 (1) 10846 (3) 4639 (1) 18 (1) C (8) 10870 (1) 10341 (3) 5099 (2) 22 (1) C (9) 11016 (1) 11083 (3) 5819 (2) 27(1) C (10) 11423 (2) 12335 (3) 6088 (2) 26 (1) C (11) 11688 (2) 12835 (3) 5640 (2) 26 (1) C (12) 11536 (1) 12104 (3) 4916 (2) 23(1) C (13) 11833 (1) 9300 (2) 4027 (2) 17(1) C (14) 12459 (1) 9383 (2) 4880 (2) 20(1) C (15) 13111 (1) 8924 (3) 5075 (2) 22(1) C (16) 13151 (1) 8358 (3) 4431 (2) 23(1) C (17) 12535 (1) 8277 (3) 3582 (2) 24(1) C (18) 11880 (1) 8748 (3) 3383 (2) 21(1) C (19) 10685 (1) 11125 (3) 2858 (1) 17 (1) C(20) 10000 12004(4) 2500 19(1) F (1) 8638 (1) 2213 (2) 3176 (1) 29(1) P (1) 10944 (1) 9812 (1) 3720 (1) 15 (1) Au (1) 10226 (1) 7823 (1) 3415 (1) 15 (1) (2) 1.391(3) C(1)-C (6) 1.399(3) C(1)-Au (1) 2.073(2) C(2)-C (3) 1.397(4) C(2)-H (2) 0.9500 C(3)-C (4) 1.376(4) C(3)-H (3) 0.9500 C(4)-C (5) 1.371(4) C(4)-F (1) 1.374(3) C(5)-C (6) 1.394(3) C(5)-H (5) 0.9500 C(6)-H (6) 0.9500 C(7)-C (8) 1.397(3) C(7)-C (12) 1.397(3) C(7)-P (1) 1.819(2) C(8)-C (9) 1.390(3) C (8)-H(8) 0.9500 C(9)-C(10)
1.389(4) C(9)-H (9) 0.9500 C(10)-C(11)
1.391(4) C(10)-H(10) 0.9500 C(11)-C (12) 1.388(4) C(11)-H(11) 0.9500 (1) 17 (1) 14 (1) 19 (1) -1 (1) 14 (1) 0(1) C (2) 24 (1) 21 (1) 22 (1) 2 (1) 14 (1) 2(1) C (3) 19 (1) 25 (1) 24 (1) -6 (1) 12 (1) -2(1) C (4) 27 (1) 17 (1) 34 (1) -4 (1) 25 (1) -4(1) C (5) 28 (1) 22 (1) 24 (1) 4 (1) 19 (1) 3 (1) C (6) 21 (1) 24 (1) 20 (1) -1 (1) 12 (1) -1(1) C (7) 18 (1) 21 (1) 15 (1) 1 (1) 10 (1) 3(1) C (8) 22 (1) 25 (1) 22 (1) -1 (1) 14 (1) -2(1) C (9) 28 (1) 35 (2) 24 (1) 1 (1) 19 (1) 1 (1) C (10) 29 (1) 30 (1) 19 (1) -3 (1) 13 (1) 5(1) C (11) 31 (1) 21 (1) 24 (1) -3 (1) 14 (1) -2(1) C (12) 26 (1) 23 (1) 22 (1) 1 (1) 16 (1) -1(1) C (13) 17 (1) 16 (1) 21 (1) 1 (1) 12 (1) -1(1) C (14) 22 (1) 20 (1) 20 (1) 2 (1) 14(1) -1(1) C (15) 18 (1) 24 (1) 19 (1) 4(1) 9(1) 0(1) C (16) 18 (1) 22 (1) 30 (1) 2 (1) 16 (1) 2(1) C (17) 23 (1) 26 (1) 27 ( (18) 17 (1) 23 (1) 20 (1) -3(1) 10(1) -1(1) C (19) 17 (1) 20 (1) 18 (1) 1 (1) 12 (1) -2(1) C (20) 22 (2) 17 (2) 19(2) 0 13 (1) 0 F (1) 34 (1) 22 (1) 42 (1) -4(1) 29(1) -7(1) P (1) 15 (1) 18 (1) 15 (1) 0 (1) 10 (1) -1(1) Au (1) 15 (1) 17 (1) 15 (1) 0 (1) 10 (1) 0(1) _______________________________________________________________________ Table S16 . Hydrogen coordinates ( x 10 4 ) and isotropic displacement parameters (Å 2 x 10 3 ) for msw113. _______________________________________________________________________ x y z U(eq) _______________________________________________________________________
